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1
DYNAMIC SELECTION OF MEMORY
MANAGEMENT ALGORITHM

BACKGROUND

This invention relates to the field of data processing
systems. More particularly, this invention relates to the
management of conflicting memory accesses to a memory
within a data processing apparatus.

It is known to provide data processing apparatus including
a memory to which memory accesses are made. The data
processing apparatus may include multiple sources of
memory access requests. As an example, a data processing
system may include multiple processors each executing
program instructions and sharing a common memory
address space. A known problem with this arrangement is
that memory accesses may conflict and give rise to coher-
ency problems and other hazards, e.g. write-after-write
hazards, read-after-write hazards etc. One known technique
for dealing with these problems is to employ memory locks.
With this approach, a processor wishing to access a memory
item which is shared with another processor will first request
to take possession of a lock and only when this lock is
obtained will the memory access be allowed to proceed.
When the memory access has finished, then the lock will be
released. If another processor was already undertaking a
memory access to that memory item, then the lock would not
be available and so the potential conflict would be prevented
and the requesting process will retry to obtain the lock at a
later time. While such a memory lock approach is safe, it has
the problem of reducing the performance as a number of
extra steps need to be taken before a memory access can be
performed.

Another approach to this problem is to use speculative
memory accesses in which a memory access is initiated and
then hardware monitors to determine if another conflicting,
or potentially conflicting, memory access issues before the
first memory access has completed and committed its
results. If such another conflicting memory access arises,
then the first memory access is cancelled and retried at a
later time. While such an approach may improve perfor-
mance in some circumstances, e.g. when conflicts are
unlikely, it can have the effect of reducing performance, or
even in some pathological cases, blocking any forward
progress as the level of conflicts rises.

SUMMARY

Viewed from one aspect the present technique provides a
memory controller configured to manage conflicting
memory accesses to a memory within a data processing
apparatus using a selected management algorithm dynami-
cally selected from among a plurality of candidate manage-
ment algorithms in dependence upon one or more current
state parameters of said data processing apparatus.

The present technique recognises that improved perfor-
mance may be obtained when the management algorithm
used to manage conflicting memory accesses is dynamically
selected in dependence upon one or more detected current
state parameters of the data processing apparatus. In some
states one management algorithm may more efficient than in
other states. The present technique allows the system to
adapt to the currently prevailing conditions and adopt a
management algorithm for conflicting memory accesses
which is matched to those prevailing conditions.

It will be appreciated that the one or more current state
parameters which are used as part of selecting the memory
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management algorithm can take a wide variety of different
forms. As an example, a system may demonstrate behaviour
which varies in a regular way with time and this may be used
to select the most appropriate management algorithm for a
given time. In other embodiments a useful state parameter
for controlling the selection of the memory management
algorithm is one or more conflict level parameters indicative
of an amount of conflicting memory accesses detected. In
this way, the level of conflict currently arising may be used
to dynamically select an appropriate memory management
algorithm for managing that conflict. Different amounts of
conflicting memory accesses will be better managed using
differing management algorithms.

The level of conflict arising may be measured in a variety
of different ways. In some embodiments it may be sufficient
that the one or more conflict level parameters comprise a
global conflict level parameter indicative of an amount of
conflicting memory accesses detected for all accessed
regions of the memory. Thus, in some embodiments the
overall or total level of conflict from the system as a whole
may be used to control the management algorithm for
managing conflict.

In other embodiments, a more fine grained control may be
appropriate and the one or more conflict level parameters
may include one or more of a plurality of per-region conflict
level parameters indicative of an amount of conflicting
memory accesses detected for respective different regions of
the memory, a plurality of per-process conflict level param-
eters indicative of an amount of conflicting memory
accesses detected for respective different processing pro-
cesses and/or a plurality of per-thread conflict level param-
eters indicative of an amount of conflicting memory
accesses detected for respective different processing threads.
Such a finer level of measurement of the amount of conflict
permits a finer level of control of the management algorithm
selected, e.g. on a per-region, per-process or per-thread basis
if appropriate.

In order to collect information concerning the level of
conflict arising, some embodiments may include one or
more conflict counters configured to store respective conflict
count values indicative of a number of conflicting memory
accesses detected. These conflict counters may be provided
on a global, per-region, per-process and/or per-thread basis
as appropriate.

In the case of conflict counters provided on a per-region
basis an efficient way these may be provided is as part of a
snoop controller which serves to manage coherency between
different copies of data at a given granularity of memory
regions within the memory. Tag data stored by such snoop
controllers may be supplemented by a count value indicative
of conflicts detected for those regions. The management of
the tag data stored by the snoop controller may be adapted
to manage the count values in a similar way with these being
added, maintained and evicted at the same time as the
associated regions are added to or removed from the ones
being tracked by the snoop controller.

The conflict counters may take a variety of different
forms. One example form is that of a saturating counter. The
saturating counter will count up or down within a given
range of count values and when the boundary of this range
is reached, then the count value will be maintained. Such
saturating counters provide a good balance between the
amount of resource they consume and the useful information
for selecting a conflict management algorithm which they
provide.

Within a system having such conflict counters, a conflict-
increase-noting algorithm may be used to change the conflict
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count values when a conflict is detected. This conflict-
increase-noting algorithm could, for example, take the form
of increasing the count value by one every time a conflict is
detected up until the point where the counter reaches a
maximum value beyond which recording further conflict
will have no effect as the management algorithm selection to
match the highest degree of conflict will already be indicated
for selection.

It is also appropriate that a conflict-decrease-noting algo-
rithm should be provided such that the conflict count value
appropriately tracks the degree of conflict arising over time.
Such a conflict-decrease-noting algorithm may change the
count value when one or more of a predetermined number of
accesses without a conflict tracked by the corresponding one
of the count values are detected and/or a predetermined
interval of time has passed since a last change producing an
increase in the count value was applied. Thus, the conflict
count value will steadily decrease/relax over time if no
conflict is detected.

The conflict-increase-noting algorithm and the conflict-
decrease-noting algorithm could be the same for the whole
system or alternatively may be varied on a per-region,
per-process or per-thread basis as required in order to
improve the accuracy of which count value reflects the
degree of conflict being tracked.

The different candidate management algorithms for man-
aging conflicting memory accesses could take a wide variety
of different forms. In some embodiments these algorithms
include initiating a speculative memory access irrespective
of values of the one or more conflict level parameters.
Another possible candidate management algorithm is one in
which if a value of the one or more conflict level parameters
is within a predetermined range, then a speculative memory
access is initiated whereas if the value of the one or more
conflict level parameters is outside this range, then the
memory access is initiated using a memory lock.

Another possible memory management algorithm is one
in which if a first speculative access for a given process
encounters an interfering access, then the system waits for
an amount of time specified for that given processing
process and retries the speculative access. A further different
candidate algorithm which may also be employed and
selected in dependence upon the detected current parameters
is one in which if a first speculative access for a given
processing process encounters an interfering access, then the
system waits for an amount of time dependent upon the one
or more conflict level parameters which are detected and
then retries the speculative access. A still further possible
candidate memory management algorithm which may be
dynamically selected is if a first speculative access for a
given processing process encounters an interfering access,
then the system retries the access using a memory lock.

The present techniques may be used within memory
systems in which the memory accesses are transactional
memory accesses.

Viewed from another aspect the present technique pro-
vides memory controller means for managing conflicting
memory accesses to a memory within a data processing
apparatus using a selected management algorithm dynami-
cally selected from among a plurality of candidate manage-
ment algorithms in dependence upon one or more current
state parameters of said data processing apparatus.

Viewed from a further aspect the present technique pro-
vides a method of managing conflicting memory accesses to
a memory within a data processing apparatus, said method
comprising the steps of:
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dynamically selecting a selected management algorithm
from among a plurality of candidate management algorithms
in dependence upon one or more current state parameters of
said data processing apparatus; and

using the selected management algorithm to manage said
memory accesses.

The above, and other objects, features and advantages of
this invention will be apparent from the following detailed
description of illustrative embodiments which is to be read
in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will now be described, by
way of example only, with reference to the accompanying
drawings in which:

FIG. 1 schematically illustrates a data processing appa-
ratus for performing coherent memory accesses between
which a conflict may arise;

FIGS. 2, 3, 4 and 5 schematically illustrate different
arrangements for collecting and storing state parameters
indicative of an amount of conflict arising;

FIG. 6 schematically illustrates a first example of
dynamic selection from among a plurality of candidate
management algorithms for managing memory conflict;

FIG. 7 schematically illustrates a second example of
dynamic selection from among a plurality of management
algorithms for managing memory conflict;

FIG. 8 is a flow diagram schematically illustrating algo-
rithm selection at issue;

FIG. 9 is a flow diagram schematically illustrating timer
based algorithm selection;

FIG. 10 is a flow diagram schematically illustrating a
conflict-increase-noting algorithm;

FIG. 11 is a flow diagram schematically illustrating a
conflict-decrease-noting algorithm; and

FIG. 12 is a further diagram schematically illustrating an
example of dynamic selection of a management algorithm
for managing conflict between memory accesses.

DESCRIPTION OF EXAMPLE EMBODIMENTS

FIG. 1 schematically illustrates a data processing appa-
ratus 2 including a plurality of processor cores 4, 6, 8, 10
each having an associated level one cache 10, 12, 14, 16 and
sharing a level two cache 18 as well as the higher levels
within the memory system. As will be appreciated by those
familiar with this technical field, a block of data from the
memory address space may be stored in one or more of the
level one cache memories 10, 12, 14, 16 as a local copy in
order to give low latency and low overhead access to that
line of data. As the data may be held in multiple locations,
it is important to manage the coherency of that data. A
memory controller 20 which includes a snoop controller 22
serves the function of managing this coherency, such as by
using snoop requests in accordance with a coherency pro-
tocol such as, for example, the MESI protocol.

Another technique of memory management which may be
applied is to treat the memory, or at least regions of the
memory, as a transactional memory in which memory
accesses are performed atomically. There are a variety of
different ways in which such transactional memory support
may be added so as to deal with the difficulty of conflicting
memory accesses which can arise. A conflicting memory
access may arise when a first memory access is underway,
but not yet complete, and then a second memory access
which overlaps with that first memory access is issued, or
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tries to issue. One way of dealing with this problem is to
employ a management algorithm which uses memory locks.
Before a memory access may be initiated, a process/thread
must request, and be granted, possession of a memory lock
token. The memory access associated with that memory lock
token can then be performed and when the memory access
has been completed, then the memory lock token can be
released. There is one memory lock token for each memory
region and accordingly if another process/thread already has
possession of that token, then when a potentially conflicting
memory access wishes to gain possession of that token then
it will not be available and the potentially conflicting
memory access will wait until it is available. Such a tech-
nique employing memory lock tokens is sometimes referred
to as a memory lock technique.

Another technique for dealing with potentially conflicting
memory accesses is to speculatively issue each memory
access and then monitor to see if a potentially conflicting
memory access subsequently arises. The speculatively
issued memory access does not have its result(s) committed
until it is ensured that a potentially conflicting memory
access has not arisen or will not arise during the time taken
to perform the first memory access. If a potentially conflict-
ing access does arise, then the speculatively issued first
memory access is cancelled and retried at a later time.

Variations upon such speculative memory access issue
will involve retrying a failed speculative access one or more
subsequent times, performing a memory access using a
memory lock mechanism if a first speculative access fails,
retrying the memory access at a subsequent time which may
vary randomly, or still other variations.

The memory controller 20 illustrated in FIG. 1 serves to
support the above candidate management algorithms for
managing conflicting memory accesses. The memory con-
troller 20 dynamically selects between this plurality of
candidate management algorithms in dependence upon one
or more current state parameters of the data processing
apparatus 2 which are detected. These current state param-
eters may take a wide variety of different forms, and may be
as simple as time in a system in which a correlation has been
noted between time and the suitability of particular candi-
date management algorithms to be performed.

One particular form of current state parameter which may
be used to control the dynamic selection of the management
algorithm performed is one or more conflict level parameters
which are indicative of an amount of conflicting memory
accesses detected either globally, per-process, per-thread,
per-region or in various combinations these.

A global conflict level parameter is indicative of an
amount of conflicting memory accesses detected for all
access regions of the memory. A per-region conflict level
parameter is indicative of an amount of conflicting memory
accesses detected for a corresponding region of the memory.
A per-process conflict level parameter is indicative of an
amount of conflicting memory accesses detected for a cor-
responding processing process. A per-thread conflict level
parameter is indicative of an amount of conflicting memory
accesses detected for a corresponding processing thread.

The above described conflict level parameters may be
tracked using one or more conflict counters, which may be
saturating counters. These saturating counters will be incre-
mented and decremented (or otherwise changed) in response
to the detection of memory access conflicts or the non-
detection of memory access conflicts (and/or progressively
decremented with time irrespective of conflicts detected).
The management of these count values held within the
counters is accordingly controlled by both a conflict-in-
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6

crease-noting algorithm and a conflict-decrease-noting algo-
rithm. These algorithms may be uniform across all of the
counters or may be configured differently, either perma-
nently or dynamically, across the different counters.

FIG. 2 schematically illustrates a memory controller 20
including a global conflict counter 24 and a per-process
conflict counter 26. Count control circuitry 28 receives
signals indicating when memory access conflicts are
detected and other state parameters, such as time, and uses
these to either increment or decrement the count values
using a conflict-increase-noting algorithm and a conflict-
decrease-noting algorithm.

FIG. 3 schematically illustrates a memory controller 20
including a plurality of per-thread conflict counters 30. Each
of these conflict counters tracks the memory access conflicts
which arise for a particular thread as scheduled by an
operating system.

FIG. 4 schematically illustrates a memory controller 20
including a snoop controller 22 which manages coherency
between different memory regions. Each line within the
snoop controller 22 stores data identifying a memory region
(e.g. a TAG value) and associated with this there is provided
a per-region conflict counter 32 which stores a conflict count
value indicative of the number of memory access conflicts
which have arisen for that particular region within the
memory. These conflict counters may be managed in the
same way as the TAG values which identify the different
memory regions and may be both added to the entries within
the snoop controller 22 and discarded from the entries within
the snoop controller 22 in accordance with the management
of which memory regions the snoop controller 22 is tracking
for the purposes of coherence.

FIG. 5 schematically illustrates a further example
embodiment of a memory controller 20 including a snoop
controller 22 which has a 4-way memory 34 storing data
identifying regions tracked for the purposes of coherency
management. Each entry within each way stores a per-region
and per-way conflict counter 36.

FIGS. 2, 3, 4 and 5 illustrate various different examples of
how current state parameters of a data processing apparatus
may be tracked and held within the data processing appa-
ratus. These current state parameters may then be used by
the memory controller to select among a plurality of candi-
date management algorithms for managing conflicting
memory accesses in order that the management algorithm
used better matches the current state of the processing
apparatus.

FIG. 6 schematically illustrates dynamic selection of the
memory management algorithm used to manage conflicting
memory accesses in dependence upon one or more state
parameters. At step 38 a memory management algorithm is
selected. This memory management algorithm initially
selected may be one of: try once; try twice; or lock. These
correspond to trying a speculative memory access once and
then defaulting to a memory lock access, trying a speculative
access twice and then defaulting to a memory lock access,
or trying a memory lock access from the outset.

If the try once management algorithm is selected, then
processing proceeds to step 40 where a first speculative
access is performed. If this speculative access fails due to a
conflicting memory access, then this is detected at step 42.
If the first speculative access succeeds, then the processing
ends. If there was a failure of the first speculative access,
then step 44 determines whether or not the conflict counter
applicable to that first speculative access (whether global,
per-process, per-thread, per-region or a combination of
these) is above a threshold value. If this conflict counter is
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less than a threshold value (indicating that the level of
conflict is generally low), then a second speculative access
may be performed at step 46. If the conflict counter value
compared with the threshold value at step 44 is higher than
the threshold value, then the processing proceeds to use the
memory lock algorithm at step 48. The memory lock algo-
rithm takes the memory lock at step 48, performs the
memory access at step 50, and then releases the memory
lock at step 52. Locking in transactional memory, databases
and other coherent memory systems is known in this field
and will not be described further herein.

If the selection at step 38 selected the try twice algorithm,
then step 54 performs the first speculative memory access.
If this first speculative memory access fails, then a second
speculative access is performed at step 46. If the second
speculative memory access fails, then processing proceeds
to step 48 where the memory lock algorithm is followed.

FIG. 7 illustrates a second example of the dynamic
selection from among a plurality of candidate management
algorithms for managing conflicting memory accesses in
dependence upon current state parameters, such as conflict
counter values. At step 56 a first speculative memory access
is performed. If this is successful, then the process termi-
nates at step 58. If the first speculative access is not
successful as detected at step 60, then processing proceeds
to step 62 where a comparison of the applicable conflict
counter value(s) with a threshold value is made. If this
conflict counter value(s) indicates an amount of conflict
higher than that corresponding to the threshold value, then
processing proceeds to step 64 where a memory lock algo-
rithm is provided by first taking the lock value at step 64,
performing the access at step 66 and releasing the lock value
at step 68. It will be appreciated that there may be a delay
in taking the lock at step 64 if the lock is currently held by
another process/thread.

If the determination at step 62 is that the conflict counter
value is less than the threshold value, then processing
proceeds to step 70 where the system waits for a time which
is dependent upon the process/thread which is performing
the memory access and a current conflict counter value. It
will be appreciated that the waiting period could be varied
in dependence upon a variety of other state parameters if
desired. When the waiting period is over, then step 72
performs the second speculative access. If this second specu-
lative access fails, then the system switches to using the
memory lock algorithm and processing procedures at step
64.

The memory accesses which are managed can have a
wide variety of different forms and incorporates various
ways of affecting data structures in memory. One example
embodiment would involve a single memory address and a
data structure which involves one or more reads and/or
writes. The data may in some example embodiments span
“regions of memory”, involving reads and/or writes to
locations in these multiple regions. All of these examples
may be considered as accesses which may be instituted
either speculatively or under a lock. Accordingly, it is
possible to have a conflict in a speculative access that is part
of any of these components of the compound accesses.

An example of such access involving multiple compo-
nents is adding an item to an in-memory FIFO. This may be
performed using a lock by the steps:

Take lock
Read the fifo write pointer
Fail if fifo is full
Write data to where the fifo write pointer points
5 Advance the fifo write pointer
Write the new fifo write pointer value
Release lock

The access might alternatively be performed specula-
10 tively by the steps:

Begin transaction
Read the fifo write pointer
Fail if fifo is full
Write data to where the fifo write pointer points
Advance the fifo write pointer
Write the new fifo write pointer value
Commit or Fail Transaction

15

20 FIG. 8is a flow diagram schematically illustrating another

example embodiment in which algorithm selection is per-
formed at the time of memory access issue. The process
waits at step 74 until there is a memory access ready to be
issued. Step 76 then reads the current state parameters of the
apparatus. Step 78 selects the management algorithm to be
applied for the memory access as a function of the current
state parameters. Step 80 then issues the memory access
governed by the selected memory management algorithm
3o selected at step 78.

FIG. 9 illustrates a further example embodiment in which
timer based algorithm selection is performed. Step 82 waits
until a time value noted by the system indicates a time
greater than a threshold time has expired since the last
algorithm selection operation was performed. Following
step 82, step 84 serves to read the state parameters of the
apparatus. Step 86 then selects the memory management
algorithm to be employed for future memory accesses as a
function of the state parameters read at step 84. Accordingly,
40 the above process periodically re-evaluates which memory
management algorithm should be employed based upon the
current state parameters.

FIG. 10 schematically illustrates a conflict-increase-not-
ing algorithm. At step 88 processing waits until a conflict is
detected. When a conflict is detected, step 90 increments the
one or more counters applicable to the conflict detected. If
more than one count value is being maintained, then the
increment may take place in more than one place, e.g. a
conflict which is detected may be used to increment, for
example, a global count value, a process count value, a
region count value and a thread count value if these are all
applicable to the memory access which gave rise to that
conflict. The global count value would be incremented for
all conflicts which arose, whereas the per-process, per-
region and per-thread counters would only be incremented
in the case of conflicts arising which match the process/
region/thread to which the counter relates.

FIG. 11 schematically illustrates a conflict-decrease-not-
60 ing algorithm. At step 92 a determination is made as to
whether more than a threshold number of consecutive
accesses have been performed without conflict. If this con-
dition is satisfied, then processing proceeds to step 94 where
the decrement(s) of the relevant conflict counter(s) is per-
formed. As above, these counters may include a global
counter, a per-process counter, a per-region counter and/or
per-thread counter.
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If the determination at step 92 is that more than a
threshold number of consecutive accesses have not been
performed without conflict, then processing proceeds to step
96 where a determination is made as to whether or not a
threshold time since the last time-based decrement was
applied has expired. If more than this threshold time has
passed, then processing proceeds to step 94 where a decre-
ment(s) is again performed. Accordingly, step 96 serves to
apply a decrease to the conflict count value with the passage
of time even if no memory accesses are performed.

It will be appreciated that different conflict-increase-
noting algorithms and different conflict-decrease-noting
algorithms may be applied to the different counters and/or
different parameters for these different algorithms applied
for the different counters even if the overall flow of the
algorithms is the same. In this way, the updating of the
different counter values may be tailored to the individual
counter values.

FIG. 12 is a flow diagram schematically illustrating
another example of dynamic management algorithm selec-
tion. At step 98 processing waits until there is a determina-
tion that selection of a management algorithm is required.
This requirement may arise in a number of different ways,
such as, for example, timer, a number of accesses since the
last selection was made have been issued, upon every
memory access issue, as a result of an external stimulus etc.
When a selection operation is required, then processing
proceeds to step 100 where a determination is made as to
whether or not the current conflict level parameter appli-
cable to the process/region/thread for the memory access
about to issue is or is not greater than a threshold value. If
the conflict level parameter is greater than the threshold
level, then processing proceeds to step 102 where a memory
lock algorithm is employed and the memory access is issued.
If the conflict level is less than the threshold level, then
processing proceeds to step 104 where speculative memory
access issue is selected as the management algorithm to be
employed.

Although illustrative embodiments of the invention have
been described in detail herein with reference to the accom-
panying drawings, it is to be understood that the invention
is not limited to those precise embodiments, and that various
changes and modifications can be effected therein by one
skilled in the art without departing from the scope and spirit
of the invention as defined by the appended claims.

We claim:

1. A memory controller configured to manage conflicting
memory accesses to a memory within a data processing
apparatus using a selected management algorithm dynami-
cally selected from among a plurality of candidate manage-
ment algorithms in dependence upon one or more current
state parameters of said data processing apparatus;

wherein said one or more current state parameters com-

prise one or more conflict level parameters indicative of
an amount of conflicting memory accesses detected;
and

wherein said plurality of candidate management algo-

rithms include:

if a value of said one or more conflict level parameters
is within a predetermined range, then initiating a
speculative memory access; and

if said value of said one or more conflict level param-
eters is outside said predetermined range, then ini-
tiating a memory access using a memory lock.

2. A memory controller as claimed in claim 1, wherein
said one or more conflict level parameters comprise a global
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conflict level parameter indicative of an amount of conflict-
ing memory accesses detected for all accessed regions of
said memory.

3. A memory controller as claimed in claim 1, wherein
said one or more conflict level parameters comprise one or
more of:

a plurality of per-region conflict level parameters indica-
tive of an amount of conflicting memory accesses
detected for respective different regions of said
memory;

a plurality of per-process conflict level parameters indica-
tive of an amount of conflicting memory accesses
detected for respective different processing processes;
and

a plurality of per-thread conflict level parameters indica-
tive of an amount of conflicting memory accesses
detected for respective different processing threads.

4. A memory controller as claimed in claim 1, comprising
one or more conflict counters configured to store respective
conflict count values indicative of a number of conflicting
memory accesses detected.

5. A memory controller as claimed in claim 4, comprising
a global conflict counter configured to store a global conflict
count value indicative of all conflicts detected.

6. A memory controller as claimed in claim 4, comprising
a plurality of per-process conflict counters configured to
store per-process conflict count values indicative of conflicts
detected for respective different processing processes.

7. A memory controller as claimed in claim 4, comprising
a snoop controller configured to manage coherence between
different copies of given data at a granularity of memory
regions within said memory, said snoop controller compris-
ing a per-region conflict counter for each memory region
tracked, said per-region conflict counter for a given memory
region configured to store a corresponding per-region con-
flict count value indicative of conflicts detected for said
given memory region.

8. A memory controller as claimed in claim 4, wherein
said one or more conflict counters comprise one or more
saturating counters.

9. A memory controller as claimed in claim 8, wherein
said memory controller changes a corresponding one of said
conflict count values by a first amount and in accordance
with a conflict-increase-noting algorithm when a predeter-
mined number of conflicts tracked by said corresponding
one of said conflict count values are detected.

10. A memory controller as claimed in claim 1, wherein
said plurality of candidate management algorithms include
initiating a speculative memory access irrespective of values
of said one or more conflict level parameters.

11. A memory controller as claimed in claim 1, wherein
said plurality of candidate management algorithms include if
a first speculative access for a given processing process
encounters an interfering access, then waiting for an amount
of time specified for said given processing process and
retrying said speculative access.

12. A memory controller as claimed in claim 1, wherein
said plurality of candidate management algorithms include if
a first speculative access for a given processing process
encounters an interfering access, then waiting for an amount
of time dependent upon said one or more conflict level
parameters and retrying said speculative access.

13. A memory controller as claimed in claim 1, wherein
said plurality of candidate management algorithms include if
a first speculative access for a given processing process
encounters an interfering access, then initiating a memory
access using a memory lock.
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14. A memory controller as claimed in claim 1, wherein
said memory accesses are transactional memory accesses.

15. Apparatus for processing data comprising:

a processor for executing a stream of program instruc-

tions; and

a memory controller as claimed in claim 1.

16. A memory controller configured to manage conflicting
memory accesses to a memory within a data processing
apparatus using a selected management algorithm dynami-
cally selected from among a plurality of candidate manage-
ment algorithms in dependence upon one or more current
state parameters of said data processing apparatus;

wherein said one or more current state parameters com-

prise one or more conflict level parameters indicative of
an amount of conflicting memory accesses detected;
comprising one or more conflict counters configured to
store respective conflict count values indicative of a
number of conflicting memory accesses detected,
wherein said one or more conflict counters comprise one
or more saturating counters; and

said memory controller changes a corresponding one of

said conflict count values by a second amount and in

accordance with a conflict-decrease-noting algorithm

when one or more of:

a predetermined number of accesses without a conflict
tracked by said corresponding one of said conflict
count values are detected; and

10

15

20

25

12

a predetermined interval of time has passed since a last
change by said second amount.
17. A memory controller as claimed in claim 16, wherein
said conflict-decrease-noting algorithm is dynamically var-
ied for each one of said conflict count values.
18. A method of managing conflicting memory accesses
to a memory within a data processing apparatus, said method
comprising the steps of:
dynamically selecting a selected management algorithm
from among a plurality of candidate management algo-
rithms in dependence upon one or more current state
parameters of said data processing apparatus; and

using the selected management algorithm to manage said
memory accesses;

wherein said one or more current state parameters com-

prise one or more conflict level parameters indicative of
an amount of conflicting memory accesses detected;
and

wherein said plurality of candidate management algo-

rithms include:

if a value of said one or more conflict level parameters
is within a predetermined range, then initiating a
speculative memory access; and

if said value of said one or more conflict level param-
eters is outside said predetermined range, then ini-
tiating a memory access using a memory lock.

#* #* #* #* #*



